This study was carried out to determine the effects of sewage pollution on the fish assemblages found in the Klang River. Samples were collected 
Introduction
Water is the basic unit of life. Fresh water is a limited resource that is as important for industry and agriculture as for human existence (Khalil and Ouarda, 2009; Bartram and Ballance, 1996) . There is presently an emphasis on diffuse rather than point sources of water pollution. These adverse effects on water are a result of increasing water demand from agriculture, industry, hydroelectric generation, and continued pollution. The consequences are further exacerbated by population growth, rapid urbanization and climate change (Birol et al., 2006; UNEP, 2000) . From an economic perspective, water resources are over-extracted and not efficiently allocated. This is due in part to the existence of market and government failure at the local, national and international levels. Private costs and benefits diverge from social costs and benefits, leading to social welfare losses (Birol et al., 2006; Proops, 1991) . The monitoring of environmental parameters is one of the highest priorities in the evaluation of the environmental status of water resources and in environmental protection policy.
The main objectives are to understand and evaluate water availability and quality, to control and minimize the incidence of pollutant-oriented problems, and to provide water of appropriate quality to various water uses such as urban water supply, irrigation water, etc. (Loukas, 2010; Boyacioglu, 2006) . The quality of surface water and groundwater is defined in terms of physical, chemical, and biological parameters. One problem in particular with water quality monitoring is the in this river have been conducted to date.
Chordates are mostly used as bioindicators and biomonitors in different aquatic ecosystems; they are known as bioindicators in polluted areas (Rinderhagen et al., 2000) . Sewage pollution impacts benthic organisms. Changes due to pollution are primarily determined by the community structure of benthic fauna (Arasaki et al., 2004) . Although some temporary changes in organic matter have been observed due to the initial stages of sewage pollution, sensitive species soon leave the polluted zone if pollution is a persistent problem (Bat et al., 2001) . Determining the distribution of indicator species is crucial in mapping pollution gradients (Corbera and Cardell, 1995) . Many studies on this topic have been carried out on polychaetes and mollusks (Belan, 1967) Chordates are the most sensitive of benthic organisms affected by sewage pollution [Bat et al., 2001; Delval et al., 1998; Guerra-García and García-Gómez, 2004) . Physical environmental factors and pollutant concentrations are important in the determination of the benthic community, and low biodiversity has been observed in sewagepollution-affected areas in coastal zones (Morrisey et al., 2003) . The effects of sewage pollution on chordates in the Mediterranean ecosystem have been found in the following studies. Del Valls et al. (1998) and Guerra-García and García-Gómez (2004) Despite several studies that have examined the effects of pollution on benthic communities of the Turkish coast (Tuğrul İçemer and Koşun (2003) for the Mediterranean Sea; Kocataş et al. (1988) for the Aegean Sea; Albayrak et al. (2006) for the Sea of Marmara; Okuş et al. (1996) , Yüksek et al. Dardanelles is a long, narrow, and shallow strait.
Saros Bay, located in the northern part of the Dardanelles, is known as an important area for fisheries activity, and water from the Black Sea is discharged into the northern Aegean and the Saros after passing through the Dardanelles. Therefore, all water flowing from the Black Sea drains through this region. Thus, any type of pollution is highly expected to accumulate in the region.
The aim of this study is to determine the effects of sewage pollution on the chordate assemblages on the soft bottoms of the Klang River, an important river in the Selangor basin.
Study Area
The Klang River (including its major tributaries of Batu, Gombak, Kerayong, and 
Klang's Environmental Stresses
As recently as the turn of the century, the Klang River was navigable up to the point where it meets the Gombak. However, tin-mining, which contributed to the birth of Kuala Lumpur, was also one of the first major environmental stresses of the river as it discharged loads of silt into the Klang.
The clearing of the jungle, first for rubber, then for buildings and roads, and finally for oil palm, 
Material and Methods

Sample collection, study area and field measurements
The study area is located along the Klang River, starting at the ASMA permanent water quality station at the North Port Bridge (E 101° 28.339', N 03° 02.558') and extending to the Cannaught Bridge (E 101° 22.719 the high-temperature oxidation method adopted by Craft et al. (1991) . In addition to loss of ignition at 550 °C using a furnace, organic carbon and total nitrogen were also determined by the hightemperature oxidation method. The loss of ignition method requires a weighed dry material and a furnace programmed for slowly increasing temperature to 550 °C, followed by holding for 1 to 2 hours at this temperature. TOC analyzers are gaining in favor because of the short test periods required. Clean sand samples were also tested to compare with the results obtained from sediment samples.
Water Quality Parameters
Dissolved oxygen, water temperature, electrical conductivity, pH and salinity were measured using a YSI 556 model MPS on site.
Water samples were collected in 1-liter clean, darkcolored glass bottles. Ammonia, nitrate, nitrite, biological oxygen demand, chemical oxygen demand, and anionic detergents were determined using Standard Methods (APHA, 2005) . Moreover, organic constituents in the water were determined using a Hach-5000 spectrophotometer. Three replicates were tested for all parameters, and statistically no differences were found after data evaluation. Quality control was ensured when testing parameters in the laboratory.
Ecological Data Analyses
A triocular stereomicroscope was used to identify fish specimens found in the study area.
Fish specimens were defined based on Ledoyer 
Statistical Data Analyses
Variance analyses were completed to see whether there were significant differences among sampling sites and between sampling times (seasons). These analyses were completed using SPSS 10.0. Moreover, physical and chemical water quality parameters were tested to determine which ones were correlated. The Friedmann test was adopted to calculate the fish species distribution with respect to seasonal changes.
Where b is the number of sampling stations (8) and t is the number of seasons (4) S j : standard deviation of the data set All collected parameters were evaluated using MANOVA (multiple analysis of variance).
The relationship between species composition and pollutants was evaluated using Spearman's Correlation. The relationship between the physicochemical parameters and domestic pollutants in river water was determined by canonical discriminant analysis.
Results
Environmental conditions
The seasonal mean dissolved oxygen (DO) (Table 3) .
Faunal Composition
A total of 102 specimens belong to 5 fish species in the soft river bottoms at depths between 0 and 5 m of 8 different stations (6 discharges, 2 references) in the Klang River was reported. Table   4 . Table 4 . Total number of specimens, dominance (Di%), and seasonal abundance (f%) of chordates The highest number of specimens was found at the site 3 discharge station (42 specimens), and the lowest value was 4 at discharge sites 6 and 7 (Fig. 2, Table 5 ). In the study area, the maximum number of species (5) (Fig. 6 ).
Bray-Curtis similarity analysis shows that discharge sites 6, 7 and 8 and reference station 4 shared the same group, and the similarity value for these stations is approximately 66%. The highest similarity was observed between discharge station 3 and reference station 7 with a value of 69.74% ( Sewage pollution can change the structural integrity of biodiversity (Terlizzi et al., 2002 Corbera and Cardell (1995) . In addition, sediment organic matter was found to be between 0.6 and 1.1% in Barcelona, Spain (Corbera and Cardell, 1995) . Corbera and Cardell (1995) also reported that Rasbora sumatrana has the highest biomass value and its presence is triggered with the increase of pollution. In our study, the observed chordates were Neohomaloptera johorensis, Parosphromenus harveyi and Rasbora sumatrana. These species were found in the monsoon season when the sediment organic matter was 1.95±0.69%.
Moreover, these species were found to be dominant at depths between 0 and 2 m. The most dominant species were found to be Puntius hexazona (Di=35.29%) and Betta livida (Di=32.35%).
Physical environmental factors and the concentrations of pollutants in seawater are important in determining the benthic community structure, and in polluted areas, the community has low species diversity (Morrisey et al., 2003) . This status was the same for site 4, 5 and 6 discharges. However, fewer species were recorded than expected, due to the effect of sediment, strong currents and wind on aquatic pollutants.
Conclusion
The findings from this study indicate that the Klang River water quality has been improving since 1998
in the middle and upstream stretches and has been 
